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This section evidences numerical simulations not only being present in fluid
dynamics, aerodynamics, solid mechanics, thermodynamics, combustion, and
so forth, but also in numerous other research fields. The following articles
definitely show, and the research was sometimes even initiated by this fact,
the modeling and the numerical approaches to be far from complete. Never-
theless, the quality of the simulation-based findings further corroborates the
impression, which has been gained ever since numerical methods have become
more and more scientifically substantial, that novel numerical techniques sup-
port the development of new theories if those approaches are numerically and
physically correctly applied.
The next manuscript from the Institut of Technische Thermodynamik und
Thermische Verfahrenstechnik of the Universita¨t Stuttgart is on molecular
modeling of hydrogen bonding fluids. That is, a molecular force field model
is part of the analysis. In general, this simple modeling approach has been
fruitful in many ways, although most of the molecular models proposed in the
literature lack in the quantitative description of thermophysical properties.
The objective of the Stuttgart project was to show that a sound modeling
and parameterization does yield quantitatively correct results.
In the contribution of the Geophysikalisches Institut of the Universita¨t
Karlsruhe the modeling of elastic and poroelastic wave propagation in com-
plex geological structures is discussed. This analysis is of fundamental impor-
tance for solid earth physics. The main objective of rock physics research is to
establish relationships between seismic waves and the properties of the sub-
surface. Therefore, elastic and coupled poroelastic wave equations are solved.
The findings are used for the verification of theoretical scattering attenuation
estimates in heterogeneous, effectively anisotropic media and for the simula-
tion of waves in fluid saturated porous rocks.
An integrated theory of whole-mantle convection, continent generation,
and preservation of geochemical heterogeneity is introduced by the Institut
fu¨r Geowissenschaften of the Universita¨t Jena and the Department of Earth
and Planetary Science of the University of California Berkeley. The focus
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of the article is the numerical modeling of crust-mantle differentiation. The
observational constraints of this process and the present-time distribution
of incompatible elements are discussed. The differentiation causes formation
and growth of continents and the generation and increase of the depleted mid-
oceanic ridge basalt (MORB) mantle. A solution of this problem is presented
by an integrated theory that includes the thermal solid-state convection.
The final article is from the Fachgebiet Bauphysik und Technischer Auf-
bau of the Universita¨t Karlsruhe and the Institute of Energy and Sustainable
Development of the Universita¨t of Leicester on the numerical simulation of
human radiation heat transfer using a mathematical model of human physiol-
ogy and computational fluid dynamics. The focus is on the complex thermo-
physiological interactions in naturally ventilated buildings to predict human
thermal comfort. To investigate the aforementioned interactions an advanced
and widely validated cybernetic multi-segmental thermo-physiological model
is employed. This model provides physiological data for computational fluid
dynamics simulations of a detailed geometry model of the human body and
the surrounding space.
